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DESCRIPTION 



BODY FLUID COLLECTING DEVICE ^ 

TECHNICAL FIELD 

The present invention relates to a body fluid 
collecting device to be mounted on an apparatus for 
measuring components, such an apparatus for measuring the 
blood glucose level. 

BACKGROUND ART 

There have been proposed several methods for 
determining various components in blood, particularly by 
analyzing the reaction products resulting from reaction 
between specific components in blood and specific enzymes. 
Measurement of blood glucose level is important to monitor 
the patient's status. It has been recommended that the 
patient measures his own blood glucose level every day by 
himself. In view of the recent increasing number of 
diabetics, there is a growing demand for a simple method 
and means of measuring blood glucose level with a minimum 
of pain. 

Measurements of blood glucose level are usually 
accomplished by utilizing the enzymatic reaction to oxidize 
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glucose. The enzymes for this purpose are glucose oxidase, 
glucose dehydrogenase, and the like. At present, 
colorimetric and electrical methods are used for 
determination of blood glucose level. The former method 
consists of attaching an indicator paper to a measurement 
device, introducing blood sample to the indicator paper 
which develops a color upon reaction with blood glucose and 
optically measuring the thus developed color. The latter 
method consists of measuring the amount of current flowing 
across electrodes in contact with the product resulting 
from enzymatic reaction. 

What is essential for these methods is to collect 
blood samples for analysis. Before measurement, the 
patient has to collect his own blood. A common way to 
achieve this object is by sticking the patient's skin (that 
of the fingertip, for example) with a sticking device 
provided with a sticking needle and then squeezing out 
blood by pressing with fingers the surrounding of the point 
of sticking. 

Unfortunately, the conventional optical measuring 
method using the indicator paper requires a comparatively 
large amount of blood and hence necessitates sticking the 
needle deep into the skin. This causes pain to the patient 
and intimidates many patients into giving up a self 



measurement of blood glucose level. This holds true for 
the electrical measuring method which also requires as much 
blood as the colorimetric method. 

The conventional sensor used to electrically measure 
blood glucose level is usually composed of an insulating 
substrate or sheet, carbon or metal electrodes formed 
thereon by screen printing or the like, and a layer that 
absorbs blood dropped thereon. The layer contains an 
enzyme, electron acceptor, and electrolyte for pH 
adjustment. Many of the sensors are in the form of thin 
strip chip. In these sensors, the layer to absorb blood is 
formed at the distal end or side of the strip, so that it 
is given a blood sample directly. This structure presents 
difficulties in accurately placing a blood drop or tends to 
cause a failure . 

If the sensor in strip form is integrated with a 
sticking needle, then the resulting device obviates the 
necessity of mounting the sticking needle and the sensor 
separately. This will simplify operation and improve 
usability. This idea, however, poses a problem of making 
it difficult to delicately adjust the sticking depth, which 
is the fatal cause for pain due to sticking. 

Moreover, the device of integral type is complex in 
structure and tends to waste blood infiltrating into gaps 
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between constituent members. 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide a 
body fluid collecting device which is easy to operate to 
collect body fluid and which is capable of detecting 
specific components in body fluid with a small amount of 
sample. It is another object of the present invention to 
provide a body fluid collecting device of the type integral 
with a sticking needle, which permits easy control of 
sticking depth. It is still another object of the present 
invention to provide a body fluid collecting device of the 
type integral with a sticking needle, which surely detects 
specific components in body fluid. 

The above-mentioned objects are achieved by the 
invention defined in the following paragraphs (1) to (27). 

(1) A body fluid collecting device having a sensor to 
detect a prescribed component in the body fluid, 
characterized in that 

the sensor has at its distal end a measuring part 
capable of holding the body fluid, and 

the body fluid collecting device has a first 
supporter to support the vicinity of the measuring part of 
the sensor and a second supporter to support the sensor at 



a place closer to the proximal end than the first supporter 
and also has means to prevent the body fluid from 
infiltrating into other parts than the measuring part. 

(2) A body fluid collecting device having a sensor to 
detect a prescribed component in the body fluid, 
characterized in that 

the sensor has at its distal end a measuring part 
capable of holding the body fluid, and 

the body fluid collecting device has a first 
supporter to support the vicinity of the measuring part of 
the sensor and a second supporter to support the sensor at 
a place closer to the proximal end than the first supporter, 
with the first and second supporters forming between them a 
non-contact space in which the surface of the sensor does 
not substantially come into contact with the inside of the 
body fluid collecting device. 

(3) The body fluid collecting device as defined in 
Paragraph (2), wherein the first supporter has at its 
proximal end a concave that communicates with the non- 
contact space. 

(4) The body fluid collecting device as defined in 
Paragraph (3), wherein the concave is a notch formed by 
cutting part of the first supporter. 

(5) The body fluid collecting device as defined in 
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any of Paragraphs (2) to (4), wherein the sensor is bent or 
curved in the non-contact space. 

(6) The body fluid collecting device as defined in 
any of Paragraphs (1) to (5), wherein the first supporter 
is arranged closer to the central axis of the body fluid 
collecting device than the second supporter. 

(7) The body fluid collecting device as defined in 
any of Paragraphs (1) to (6), which further has a body 
fluid duct which communicates with the first supporter and 
introduces the body fluid into the measuring part. 

(8) The body fluid collecting device as defined in 
- Paragraph -(7), wherein the body fluid duct has- a volume 

which is 0.5 to 2 times the volume of the measuring part. 

(9) The body fluid collecting device as defined in 
Paragraph (7) or (8), wherein the body fluid duct is 0.1 to 
10 mm in length and 0.1 to 3 mm in inside diameter. 

(10) The body fluid collecting device as defined in 
any of Paragraphs (7) to (9), wherein the measuring part is 
inclined with respect to the lengthwise direction of the 
body fluid duct and is positioned in the vicinity of the 
outlet opening of the body fluid duct. 

(11) The body fluid collecting device as defined in 
any of Paragraphs (7) to (10), which further has a guide 
that projects from the distal end of the body fluid 



collecting device and introduces the body fluid into the 
inlet opening of the body fluid duct, 

the guide being formed such that the distance from 
the distal end thereof to the inlet opening of the body 
fluid duct is 1 to 10 mm. 

(12) The body fluid collecting device as defined in 
any of Paragraphs (1) to (11), wherein the sensor 
electrically detects the prescribed component in the body 
fluid by contact with the body fluid. 

(13) A body fluid collecting device of the type 
integral with a sticking needle which includes: 

- -a-needle accommodating part- provided with- a sticking 

needle which sticks the skin to bleed body fluid, 

a sensor to detect prescribed components in the body 
fluid, and 

a sensor holder which is mounted on the distal end of 
the needle accommodating part and which supports the sensor 
between the needle accommodating part and the sensor holder. 

(14) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 
(13), wherein the sensor has its distal end side curved or 
inclined toward the central axis of the sticking needle. 

(15) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 
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(13) or (14), wherein the sensor has its proximal end side 
held between the needle accommodating part and the sensor 
holder . 

(16) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (15), wherein the sensor is capable of 
holding the body fluid in its distal end and is provided 
with a measuring part to determine the prescribed 
components . 

(17) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 

( 1-6) , wherein the sensor -holder- has a body fluid duct- which 
introduces the body fluid into the measuring part. 

(18) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 
(17), wherein the measuring part is inclined with respect 
to the lengthwise direction of the body fluid duct and is 
positioned in the vicinity of the outlet opening of the 
body fluid duct. 

(19) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 
(17) or (18), wherein the sensor holder has a guide that 
projects from the distal end thereof and introduces the 
body fluid into the inlet opening of the body fluid duct, 



so that the sticking needle sticks into the skin while the 
distal end of the guide is in contact with the skin. 

(20) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (19), wherein the sensor holder is fixed 
by fitting to the needle accommodating part. 

(21) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (20), which further has means to 
position the sensor holder with respect to the lengthwise 
direction of the needle accommodating part. 

(22) -The -body - fluid collecting- device of- -the type- 
integral with a sticking needle as defined in Paragraph 
(21), wherein the positioning means is a step that is 
formed on the outside midway in the lengthwise direction of 
the needle accommodating part such that the proximal end of 
the sensor holder comes into contact with it. 

(23) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (22), wherein the sensor holder has at 
least the distal end thereof made substantially transparent. 

(24) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (23), which is assembled after the 
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needle accommodating part has undergone sterilization in 
such a state that its opening is sealed with a membrane, 
the opening being formed at the distal end of the needle 
accommodating part such that the sticking needle can pass 
through it. 

(25) The body fluid collecting device of the type 
integral with a sticking needle as defined in Paragraph 
(24), wherein the needle accommodating part keeps its 
inside sterilized until the time of use. 

(26) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 

Paragraphs- (13) to- (25) , -which .assumes approximately, a 

rectangular solid in its entire shape. 

(27) The body fluid collecting device of the type 
integral with a sticking needle as defined in any of 
Paragraphs (13) to (26), wherein the sensor electrically 
detects the prescribed component in the body fluid by 
contact with the body fluid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing the body fluid 
collecting device according to the first embodiment of the 
present invention . 

FIG. 2 is an exploded perspective view of the body 



fluid collecting device shown in FIG. 1. 

FIG. 3 is a sectional view taken along the line A-A 
in FIG. 1. 

FIG. 4 is a bottom view of the distal end of the 
sensor holder installed in the fluid body collecting device 
shown in FIG. 1. 

FIG. 5 is a longitudinal sectional view showing one 
example of the structure of the sealing member. 

FIG. 6 is a longitudinal sectional view showing 
another example of the structure of the sealing member. 

FIG. 7 is a longitudinal sectional view showing the 
st-ructure-of-- the— tip-© f— the- body fluid collecting -device- 
according to the second embodiment of the present invention. 

FIG. 8 is a schematic exploded perspective view of 
the component measuring apparatus on which is mounted the 
body fluid collecting device according to the present 
invention . 

FIG. 9 is a schematic diagram (partly in section) 
showing how the component measuring apparatus shown in FIG. 
8 is made up of a housing, sticking means, and measuring 
means . 

FIG. 10 is a schematic diagram (partly in section) 
showing how the component measuring apparatus shown in FIG. 
8 is made up of a housing, sticking means, and measuring 
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means . 

BEST MODE FOR CARRYING OUT THE INVENTION 
<Component measuring apparatus> 

The body fluid collecting device according to the 
present invention is mounted on a device for measuring 
components when it is in use. The latter will be explained 
first with reference to FIGS. 8 to 10. In the following 
description, it is assumed that the apparatus is intended 
to collect body fluid (typically blood) through the skin 
and measure (detect) specific components in the collected 
body-fluid. - 

It is desirable to collect body fluid through the 
skin of the finger; however, it is also possible to collect 
body fluid through the skin of the hand (palm, back, or 
side), arm, thigh, or ear lobe. In the following 
description, it is assumed that the apparatus is so 
designed as to collect body fluid by sticking the fingertip. 

FIG. 8 is a schematic exploded perspective view of 
the component measuring apparatus on which is mounted the 
body fluid collecting device according to the present 
invention. FIGS. 9 and 10 are schematic diagrams (partly 
in section) showing how the component measuring apparatus 
shown in FIG. 8 is made up of a housing, sticking means, 
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and measuring means. Incidentally , conventions are adopted 
as follows in the following description. "Proximal end", 
"distal end" , "up", "down" represent respectively the right 
side, the left side, the upper side, and the lower side in 
FIGS. 8 to 10. 

The component measuring apparatus (or the blood 
component measuring apparatus) 100 shown in FIG. 8 includes 
a main body 200, a housing 500 holding a sticking means 400 
a measuring means 700, a power source (batteries) 900, a 
circuit board 110 and a control means 111 mounted thereon, 
and a display unit 112. The measuring means 700 is 

-designed to- measure— (detect )— a specific- component - ■- 

(typically glucose in this embodiment) in the collected 
blood (body fluid) . The component measuring apparatus 100 
is designed such that the body fluid collecting device 1 
according to the present invention is fixed in the distal 
end of the housing 500. 

The constituents of the apparatus 100 will be 
described one by one in the following. 

The main body 200 includes a casing 210 and a lid 220 
and contains the constituents mentioned above. 

The wall 211 at the distal end of the casing 210 has 
an approximately by rectangular opening 212 (conforming to 
the cross section of the body fluid collecting device 1 
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mentioned later) penetrating the wall of the casing 210. 
The body fluid collecting device 1 is fitted into the 
distal end of the housing 500 through the opening 212. 

In the lid 220, an opening (window) 221 closed by a 
transparent sheet is formed, and penetrates the lid 220. 

The display unit 112 is installed at that part in the 
main body 200 which corresponds to the window 221. Thus 
the window 221 permits the user to see through it various 
kinds of information displayed on the display unit 112. 

The display unit 112 consists of liquid crystal 
display elements (LCDs) or the like. It displays such 

-information- as power- on /of f-, -power- source vol-tage ■ 

(remaining capacity) , measured values, date and time of 
measurement, error indication, and operation guidance. 

On the lid 220 is arranged a control button 222, the 
depressing of which actuates the sticking means 400 
mentioned later. 

The control means 111 controls the actions of each 
part in the component measuring apparatus 100. It is also 
provided with an arithmetic section to calculate the blood 
glucose level in response to signals from the measuring 
means 700. 

The battery 900 supplies the control means 111, the 
display unit 112, and the measuring means 700 with electric 



power for their operation through electric connections. 

The casing 210 has an opening 212 which corresponds 
to the distal opening 501 of the housing 500. 

As shown in FIGS. 9 and 10, the housing 500 is a 
cylindrical member having a bottom 510 and an internal 
space 520 for accommodation. 

At the distal end of the housing 500, a holder 530 
which has an internal shape formed corresponding to an 
external shape of the body fluid collecting device 1 is 
formed. Into the holder 530, the body fluid collecting 
device 1 snugly fits. 

The-- sticking means 400-i-S- held- in -the internal— space 

520 in the proximal side of the holder 530. The sticking 
means 400 is so designed as to move distally the sticking 
needle 4 which is held by the needle holder 411. The 
sticking needle 4 has a needle body 41 having a sharp 
needle point, which sticks into the skin of the fingertip F. 

The sticking means 400 includes a plunger 410,. a coil 
spring 420 to urge the plunger 410 toward the distal end, 
and a coil spring 430 to urge the plunger 410 toward the 
proximal end. 

The plunger 410 has an integrally formed cup-like 
needle holder 411 at its distal end. This needle holder 
411 detachably holds the fitting part 421 of the sticking 



needle 4 . 

The plunger 410 has an integrally formed elastic 
piece 412, which can deform elastically, extending from its 
proximal end. This elastic piece 412 has a locking part 
413 projecting from its distal end. It deflects up and 
down about its proximal end so that the locking part 413 
moves up and down, as shown in FIGS. 9 and 10. 

The top of the locking part 413 is in contact with 
the inside of the housing 500 due to the elastic force of 
the elastic piece 412 before the body fluid collecting 
device 1 is held in the housing 500 (or before the sticking 

-ne e die— 4— is- he-l-d— by— the-ne e die— h ol-de-r— 4 1-1— of— the— p-l-un g e-r 

410), as shown in FIG. 9. On the other hand, after the 
body fluid collecting device 1 has been held in the housing 
500 (or after the sticking needle 4 has been held by the 
needle holder 411 of the plunger 410), the locking part 413 
enters the opening 570 formed in the side wall of the 
housing 500 and locked at the edge of the opening 570, as 
shown in FIG. 10. Thus the plunger 410 is restrained from 
moving forward . 

The coil spring (for sticking) 420 extends from the 
plunger 410 toward the proximal end side, so that its both 
ends are in contact with the plunger 410 and the wall 510. 
On the other hand, the coil spring (for return) 430 extends 
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from the distal end of the plunger 410, so that its both 
ends are in contact with the plunger 410 and the holder 530. 

As shown in FIGS. 9 and 10, outside the housing 500 
is an unlocking part 223, which pushes the locking part 413 
toward the internal space 520 (or in the direction of 
arrow) . This unlocking part 223 is actuated as the control 
button 222 (mentioned above) is depressed. 

While the locking part 413 is in engagement with the 
edge of the opening 570 (as shown in FIG. 10), the coil 
spring 420 is compressed to urge the plunger 410 toward the 
distal end. As the unlocking part 223 is moved in the 
-di-r e c t io n— of — arrow — a nd — the — 1 o c kin g — part — 413 — is — unlocked — (.a s 
shown in FIG. 10), the coil spring 420 extends to move the 
plunger 410 toward the distal end. As the result, the 
sticking needle 4 is moved toward the distal end, so that 
the tip of the needle body 41 sticks into the skin of the 
fingertip F. In this state, the coil spring 430 is 
compressed . 

Then, the coil spring 430 pushes back the plunger 410 
toward the proximal end. The plunger 410 reciprocates (or 
re p ea tedly moves toward the distal end and toward the 
proximal end) due to elastic force applied by the coil 
springs 420 and 430. It eventually comes to rest at a 
position where the force of the coil spring 420 balances 
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with that of the coil spring 430. 

While the plunger 410 is at rest, the tip of the 
needle body 41 (fixed to the sticking needle 4) is 
accommodated in the body fluid collecting device 1. 

The measuring means 700 includes a voltage regulating 
circuit 710 (which applies a prescribed voltage to the 
sensor 5 of the body fluid collecting device 1), a current 
measuring device 720 for measuring a current value, and 
contact points 731 and 732 (which come into contact with 
the electrodes 52a and 52b of the sensor 5) . 

The contact point 731 is electrically connected to 
--the— ba-t-te-ry— 9 0 0— through-— t he^vol-tage— regu-lat-ing-ci-rcui-t--7-10 , 
and the contact point 732 is electrically connected to the 
battery 900 through the current measuring device 720. 

The measuring means 700 measures (detects) , by means 
of the current measuring device 720, change in the current 
which the sensor 5 outputs according to the amount of 
glucose in blood, and it sends the- detected signals to the 
control means 111. 

The control means (arithmetic unit) 111 performs 
prescribed computing in response to input signals and also 
optionally performs calibration, thereby determining the 
blood glucose level. The thus determined blood glucose 
level is displayed on the display unit 112. 



19 

On the component measuring apparatus 100 mentioned 
above is mounted the body fluid collecting device 1 
according to the present invention. 
<Body fluid collecting device> 

A detailed description is given below of the body 
fluid collecting device according to the present invention. 
<< First Embodiment » 

The first embodiment of the present invention covers 
the body fluid collecting device integral with the sticking 
needle . 

FIG. 1 is a perspective view showing the body fluid 
coii ec-t-L-ng — de-vice — according — to — the — fi-^rs-t— embodAmen-t — o-f — t-he — 
present invention. FIG. 2 is an exploded perspective view 
of the body fluid collecting device shown in FIG. 1. FIG. 
3 is a sectional view taken along the line A-A in FIG. 1. 
FIG. 4 is a bottom view of the distal end of the sensor 
holder installed in the fluid body collecting device shown 
in FIG. 1. FIGS. 5 and 6 are longitudinal sectional views 
showing the examples of structure of the sealing member. 
Incidentally, conventions are adopted as follows in the 
following description. "Proximal end", "distal end", "up", 
and "down" represent respectively the right side, the left 
side, the upper side, and the lower side. 

The body fluid collecting device 1 shown in FIG. 1 
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and other has a needle accommodating part 2, a sensor 5, 
and a sensor holder 6. 

Descriptions will be made sequentially of the 
constituents of the body fluid collecting device 1. 

The needle accommodating section (sticking needle 
unit) 2 includes the casing 3 and the sticking needle 4 
which is accommodated in the casing 3 such that it can move 
in the axial direction* 

The sticking needle 4 has a needle body 41 and a hub 
42 fixed to the proximal end of the needle body 41. 

The needle body 41 is a hollow or solid member made 
-of— a— met a-l-l-i-c— mate :ri-a-l-, — such— as— stain-less— steel-, — a-l-uminum 7 — 
aluminum alloy, titanium, and titanium alloy. It has a 
sharp needle point, which sticks into the skin of the 
fingertip F, thereby causing the blood to bleed. 

To the proximal end of the needle body 41 is fixed 
the hub 42 by welding, bonding (with an adhesive) , fitting, 
or staking. 

The hub 42 is an approximately cylindrical member, 
with its outer surface sliding on the inside of the casing 
3. 

At the proximal end of the hub 42 is formed a fitting 
part 421, which fits into the needle holder 411 of the 
plunger 410 (sticking means 400) when the body fluid 
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collecting device 1 is mounted on the component measuring 
apparatus 100 . 

The casing 3 is a cylindrical member having an 
opening 31 at its distal end and an opening 32 at its 
proximal end. The needle body 41 passes through the distal 
opening 31 to project from the distal end of the body fluid 
collecting device 1. 

The casing 3 has a decreased inside diameter in its 
distal part, so that the end surface 422 of the hub 42 
comes into contact with the inside surface 33 as the 
sticking needle 4 moves in the distal direction. This 
-s-t-r-u e tu-r e~~r e gu-l-a-t e s— the— ma-x-imum-l-en gth— o-^-p r 03 e ctAon— of— t-h e 
needle body 41 from the distal end of the body fluid 
collecting device 1. Thus, the needle point of the needle 
body 41 does not stick the fingertip F deeper than 
necessary when the sticking needle 4 sticks the surface of 
the fingertip F. 

On the other hand, the casing 3 has an approximately 
constant inside diameter in its part close to the proximal 
end, and is slightly larger than the maximum outside 
diameter of the hub 42. This structure permits the 
sticking needle 4 to move smoothly in the axial direction 
of the housing 3. 

The casing 3 has on its inside (close to the proximal 
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end) a ring-shaped ridge 34 projecting inward. The ridge 
34 engages with the outer periphery of the hub 42 when the 
body fluid collecting device 1 is not in use (as shown in 
FIG. 3) , so that the sticking needle 4 is fixed to the 
casing 3. In this state, the needle point of the needle 
body 41 does not project from the distal opening 31. 

The hub 42 fits into the ridge 34 with an adequate 
force which is strong enough for the fitting part 421 of 
the sticking needle 4 to smoothly fit into the needle 
holder 411 but weak enough for the hub 42 to easily 
disengage from the ridge 34 when the sticking means 400 is 
-ae-tu-a-ted- — — — — — - 

Incidentally, there are no restrictions in the method 
of fixing the hub 42 to the casing 3. Other methods may be 
used, for example, by attaching engaging means to the 
inside of the casing 3 and/or the outside of the hub 42; by 
using friction between the inside of the casing 3 and the 
outside of the hub 42; by weakly bonding or welding 
together the casing 3 and the hub 42. 

The fitting between the hub 42 and the inside 
undercut (or the ridge 34) of the casing 3 blocks entrance 
of bacteria into the needle accommodating section 2. 
Therefore, the sticking needle 4 remains sterilized until 
the body fluid collecting device 1 is used once the needle 



accommodating section 2 is sterilized. 

There is a step 35 on the outside of the casing 3 at 
an intermediate point in the lengthwise direction. The 
sensor holder 6 is fitted to the part (fitting part 36) 
extending distally from this step 35. When the sensor 
holder 6 is fitted to the fitting part 36 (as shown in FIGS. 
1 and 3), the proximal end of the sensor holder 6 comes 
into contact with the step 35, so that the sensor holder 6 
is properly positioned (in the lengthwise direction) with 
respect to the casing 3 (the needle accommodating section 
2) . In other words, the step 35 determines the position of 

the— sensor—holder— 6 — (-i-n— the— Lengthw-i-se— direction-) — wi-th 

respect to the needle accommodating section 2. The state 
as shown in FIGS. 1 and 3 is referred to as "the assembled 
state of the body fluid collecting device 1". 

The position determining means mentioned above 
accurately controls how far the needle body 41 projects 
from the body fluid collecting device 1, thereby preventing 
the needle from sticking into the fingertip unnecessarily 
deep . 

There are a pair of grooves 37 (facing each other) 
extending in the lengthwise direction on the outside of the 
casing 3. These grooves 37 function as nonslip means when 
a user grips the body fluid collecting device 1, so help 
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the user to firmly grip the body fluid collecting device 1 
by fingers. 

The sensor 5 is intended to determine specific 
components in blood. In other words, upon contact with 
blood (or body fluid) , it electrically measures (or 
detects) the blood glucose level. 

In this embodiment, the sensor 5 should preferably be 
made of plastics, such as polyethylene terephthalate and 
polystyrene, so that it bends or curves in the non-contact 
space 64 mentioned later. The sensor 5 has, at the center 
of the distal end, a measuring part 51 which is 0.5 to 4.0 

mm— w-i-de-, — 1-^-0— to— 1-0-^0— mm- -long-,— and— 0-.-0-1— to-^ 1-.-0— mm— thick-. 

The measuring part 51 is so constructed as to hold therein 
blood (body fluid) by capillary phenomenon, and it contains 
reagents to react with glucose (prescribed component) in 
blood . 

The sensor 5 also has, on its upper side, a pair of 
electrodes 52a and 52b in the form of thin film, as shown 
in FIG. 2. These electrodes have their distal ends 
positioned on the measuring part 51. 

When the body fluid collecting device 1 is mounted on 
the component measuring apparatus 100, the contact points 
731 and 732 of the measuring means 700 are in contact with 
(and electrically connected to) the electrodes 52a and 52b, 



respectively, so that voltage is applied to the measuring 
part 51 through the electrodes 52a and 52b. 

The reagents used for determination include at least 
one species of oxidoreductases (such as glucose oxidase and 
glucose dehydrogenase) and at least one species of electron 
acceptors (such as potassium f erricyanide, ferrocene 
derivative, quinone derivatives, and metal complexes) . 

The determination of blood glucose level is based on 
the principle which is explained in the following. It is 
assumed that the reagent used for determination is a 
combination of glucose oxidase (GOD) and potassium 
-fe-rHrri-eya-n-i-de— (-K 3 -[-Fe- (IIir (-GN-)-6-]-)-- 

When blood enters the measuring part 51, glucose in 
the blood specifically reacts with GOD to evolve gluconic 
acid and electrons. Then, these electrons convert (reduce) 
the potassium ferricyanide (K 3 [Fe (CN) 6 ] ) into potassium 
ferrocyanide (K 4 [Fe ( n, (CN) 6 ] ) . The potassium ferrocyanide 
is restored (oxidized) again to potassium ferricyanide by 
voltage applied from the measuring means 700. At this time, 
current occurs. The amount of this current is proportional 
to the amount of glucose; therefore, it is possible to 
calculate the blood glucose level by measuring, (detecting) 
the change in current from the sensor 5 with the help of 
the measuring means 700. 



The sensor 5 mentioned above is held between the 
needle accommodating part 2 and the sensor holder 6. The 
sensor holder 6 is mounted on the distal end of the needle 
accommodating part 2. (The distal end is the mounting part 
36 of the casing 3.) 

The sensor holder 6 has a pair of side walls 61 and 
61 facing each other and a top plate 62 (which connects the 
side walls and has a U-shaped cross section) . 

On the inside of each side wall 61 is formed a groove 
611 extending in the lengthwise direction. When the body 
fluid collecting device 1 is assembled, both sides of the 
-moun^tng— pa-rt— 36— of— the—e^ 

so that the sensor holder 6 is fixed to the needle 
accommodating part 2. 

The sensor holder 6 and the casing 3 (the needle 
accommodating part 2) are in contact with each other 
through flat surfaces, so that the flat sensor 5 is held 
(supported) stably and firmly. 

In addition, when the body fluid collecting device 1 
is assembled, the proximal end of the sensor 5 is held 
between the top of the mounting part 36 of the casing 3 and 
the inside (or the lower side) 621 of the top plate 62. 
This simple structure firmly fixes the sensor 5, and hence 
the body fluid collecting device 1 can be assembled very 



easily. In this embodiment (in which the body fluid 
collecting device has the sticking needle integral 
therewith) , there is a second supporter 82 that supports 
the proximal end of the sensor 5. Inside the distal end of 
the sensor holder 6 is a first supporter 81 that supports 
the vicinity of the measuring part 51 of the sensor 5. 

In other words, the body fluid collecting device 1 
has a first supporter 81 (which supports the vicinity of 
the measuring part 51 of the sensor 5) and a second 
supporter 82 (which supports the sensor 5 at its part 
closer to the proximal side than the first supporter 81). 

— At — t-he— di-s-t-a-1— end— of — the— s enso-p-h ol-d is— f o r-med-a 

blood (body fluid) duct 63 communicating with the first 
supporter 81. This blood duct 63 collects blood bleeding 
from the fingertip F at which the sticking needle. 4 has 
been stuck, and then it introduces the collected blood to 
the distal end (the measuring part 51) of the sensor 5 
supported by the first supporter 81. 

The blood duct 63 is a thin orifice, which has an 
opening 631 at its distal end (from which blood enters) and 
an opening 632 at its proximal end (from which blood 
leaves) . Blood is fed to the measuring part 51 through the 
blood duct 63 by capillary phenomenon. 

The blood duct 63 that relies on capillary phenomenon 



28 

should have adequate dimensions (especially, an adequate 
ratio of length to inside diameter) . 

To be concrete, the length (indicated by L in FIG. 4) 
of the blood duct 63 should be about 0.1 to 10 mm, 
preferably about 0.5 to 5 mm, although it is not 
specifically restricted. Also, the inside diameter 
(indicated by D in FIG. 4) should be about 0.1 to 3 mm, 
preferably about 0.5 to 1.5 mm, although it is not 
specifically restricted. 

The volume of the blood duct 63 should be about 0.5 
to 2 times, preferably 0.8 to 1.5 times, the volume of the 

-measu-r-i-ng— pa-r-i^-5-1— of— t-he~senso-i^5 v — aithough— i-t— i-s~not 

specifically restricted. Specifying the volume of the 
blood duct 63 based on the volume of the measuring part 51 
makes it possible to reduce the amount of blood to be 
collected. As the result, the amount of bleeding from the 
stuck point of the fingertip F is reduced and hence the 
patient's strain is also reduced. Moreover, if the amount 
of blood is not enough to fill the blood duct 63, blood 
does not come into contact with the measuring part 51. 
This avoids failure in measurement due to insufficient 
blood sample. 

The first supporter 81 mentioned above is placed 
nearer the central axis of the sticking needle 4 than the 
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second supporter 82 mentioned above. The advantage of 
arranging the first and second supporters 81 and 82 in this 
manner is that the sensor 5 is bent or curved in the non- 
contact space 64 mentioned later (which is between the 
first supporter 81 and the second supporter 82) . In other 
words, the distal end of the sensor 5 is bent (or inclined) 
toward the central axis of the sticking needle 4, and hence 
the measuring part 51 of the sensor 5 is arranged aslant 
with respect to the lengthwise direction of the blood duct 
63. Moreover, with the distal end of the sensor 5 bent or 
inclined toward the central axis of the sticking needle 4, 

-t-h e— s e n-s o-2~-5— i-s— &i-rm-l-y— £i-x e d— by— t-h e— fir s-t— a n d— s e con d- 

supporters 81 and 82, and the distal end of the sensor 5 is 
brought close to the sticking position. 

Also, as mentioned above, the vicinity of the 
measuring part 51 of the sensor 5 is supported by the first 
supporter 81 and the measuring part 51 is placed near the 
vicinity of the opening 632 (for outlet) of the blood duct 
63. 

Arrangement in this manner offers the advantage that 
the blood introduced through the blood duct 63 is 
efficiently fed into the measuring part 51 and hence the 
blood glucose level can be measured with a less amount of 
blood sample. 
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Especially, the body fluid collecting device 1 
mentioned above has a non-contact space 64 (in which the 
surface of the sensor 5 does not come into contact with the 
inside of the sensor holder 6) between the first supporter 
81 and the second supporter 82. The volume of the non- 
contact space 64 is larger than that of the space 
demarcated by the first supporter 81. Thus, the blood 
introduced through the blood duct 63 by capillary 
phenomenon reaches the first supporter 81 but its movement 
toward the proximal end is prevented. As the result, the 
collected blood stays in the first supporter 81 and is 

-S'Uppiied — to — the — mea-s-u-ring — pa-r-t — 5-1 — e-f-fiGie-n-ti-y — (-w-i-t-hou-t 

waste) . This leads to reduction in the amount of blood to 
be collected. 

In this embodiment, the non-contact space 64 prevents 
blood (body fluid) from infiltrating into any other part 
than the measuring part 51 of the sensor 5. 

In addition, above the proximal end of the first 
supporter 81 is formed a concave 811 that communicates with 
the non-contact space 64. In this embodiment, this concave 
811 is formed by partly cutting out the first supporter 81, 
as shown in FIG. 4. The concave (notch) 811 certainly 
prevents blood from infiltrating into the proximal end of 
the sensor 5 along the upper lateral side of the sensor 5. 



Incidentally, the means to prevent infiltration of 
blood (or body fluid) does not necessarily to be the non- 
contact space 64 formed between the first supporter 81 and 
the second supporter 82. The same object will be achieved 
by making water-repellent the vicinity of the proximal end 
of the first supporter 81. 

At the end of the sensor holder 6 is formed a guide 7 
(which projects from the end) . This guide 7 efficiently 
introduces blood into the opening (inlet) 631 of the blood 
duct 63. It has a plurality of legs. (Two legs 71a and 
71b are shown in FIG. 4.) 

The— 1-egs— 7-l~a— and— 7-1-b— ex-tend— f^pm— the--v-i-ci-nit-y~©-f— t-he — 

opening (inlet) 631 of the blood duct 63 toward the central 
axis of the sticking needle 4. In addition, the legs 71a 
and 71b gradually separate from each other as they extend 
toward the central axis. 

In other words, the legs 71a and 71b are so arranged 
as to incline inward, but they do not join together at 
their lower ends (as shown in FIG. 1) . Therefore, they do 
not clog the blood duct 63 (or the internal space of the 
guide 7) when the distal end of the guide 7 is brought into 
contact with the skin of the fingertip F for blood 
collection. That is, they secure the passage for blood, 
thereby ensuring smooth supply of blood to the measuring 
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part 51. 

Incidentally, the number of legs is not limited to 
the one shown in the figure; it may be three or more. 

The distance from the distal end of the guide 7 to 
the opening (inlet) 631 of the blood duct 63 should 
preferably be about 0.1 to 10 mm, more preferably about 0.2 
to 3 mm. (The distance is indicated by "A" in FIG. 3.) 
The thus specified length (A) is necessary for a small 
amount of blood to be introduced efficiently into the 
opening (inlet) 631 of the blood duct 63. 

The guide 7 should preferably be hydrophilicized, so 
-that— i-t— r^api-dl-y— ; introduces— b-l-ood— into— the-^openi-ng — (-in-le-t-) 
631 of the blood duct 63. 

Hydrophilicizing may be accomplished by physical 
activation such as ozone treatment, plasma treatment, glow 
discharge, corona discharge, and UV light irradiation, or 
by chemical coating with any of surfactant, water-soluble 
silicone, hydroxypropyl cellulose, polyethylene glycol, 
polypropylene glycol, and the like. 

Alternatively, the guide 7 itself may be formed from 
a highly hydrophilic material such as acrylic resin. 

Such hydrophilicizing as mentioned above may also be 
applied to other parts (e.g., the inside of the first 
supporter 81) of the body fluid collecting device 1. 



The sensor holder 6 (or the body fluid collecting 
device 1) has its distal end made substantially transparent 
(colorless, colored, or translucent), so that the user (or 
patient) can watch (from outside of the body fluid 
collecting device 1) blood being fed to the measuring part 
51 through the blood duct 63. This permits the user (or 
patient) to feel easy. Moreover, in this way it is 
possible to avoid failure in measurements (or incorrect 
measurement) due to insufficient blood collection (or 
malfunction of blood introduction into the blood duct 63) . 

The sensor holder 6 (or the top plate 62) has a notch 

_6 2-2 — frO -j?me d— a-t^-i-t- s— p-r o xi-ma-1— e nd~. Wh e n— th e— b o d-y— fiu-i-d 

collecting device 1 is assembled, the notch 622 permits the 
proximal end of the electrodes 52a and 52b of the sensor 5 
to be exposed to the outside of the body fluid collecting 
device 1. 

When the body fluid collecting device 1 is mounted on 
the component measuring apparatus 100 (or the housing 500) , 
the contact points 731 and 732 advances into the notch 622, 
so that a part of their vertices come into contact with the 
electrodes 52a and 52b. 

The step 35 of the needle accommodating part 2 (or 
the casing 3) has an inclined plane 351 formed at the 
position corresponding to the notch 622. The inclined 
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plane 351 permits the contact points 731 and 732 to advance 
into and retract from the notch 622 smoothly when the body 
fluid collecting device 1 is mounted and dismounted on and 
from the component measuring apparatus 100. 

The sensor holder 6, casing 3, and hub 42 mentioned 
above should preferably be made of plastics. Examples of 
the plastics include ABS resin, AS resin, polyethylene, 
polypropylene, polystyrene, polyvinyl chloride, 
polyvinylidene chloride resin, polyphenylene oxide, 
thermoplastic polyurethane, polymethyl methacrylate, 
polyoxyethylene, f luorocarbon resin, polycarbonate, 

-pol-yam-i-de-, — aee-ta-1— ^esi-n-, — aG-^y-l-i-G~^esAn-,— pol-ye-th-y-l-ene 

terephthalate, and other thermoplastic resins (which are 
capable of injection molding) , and phenolic resin, epoxy 
resin, silicone resin, unsaturated polyester resin, and 
other thermosetting resins. 

The body fluid collecting device 1 is assembled after 
the needle accommodating part 2 has been sterilized with 
ethylene oxide gas (EOG) or the like. In this embodiment, 
the needle accommodating part 2 is sterilized after sealing 
the distal opening 31 of the casing 3 with a membrane 91 
which permits gas permeation but prevents the passage of 
bacteria . 

In the proximal part of the needle accommodating part 
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2 before the body fluid collecting device 1 is in use, the 
peripheral part of the hub 42 fits into the ridge 34 and 
the sticking needle 4 is fixed to the casing 3, as 
mentioned above. The fitting part allows the passage of 
gas to a certain degree but prevents the passage of 
bacteria. Therefore, if the distal opening 31 of the 
casing 3 is sealed with a membrane (filter) 91 and then 
sterilization is performed, the inside of the needle 
accommodating part 2 remains sterilized until the body 
fluid collecting device 1 is put to use. 

The membrane 91 (as shown in FIG. 3) is unsealed as 

-it— : ts— pi-e-r c e d—b y— -trh e— n e e die— p o-i-n t^-o-f— t-h e— nee die— b o d-y— 4-1 

when the sticking needle 4 sticks the fingertip F. 

The sealing member may be constructed differently as 
explained later with reference to FIGS. 5 and 6. 

The sealing member shown in FIG. 5 is the membrane 92, 
which is identical with the membrane mentioned above. It 
has one end 921 thereof fixed to the lid 11 of the case 10 
which accommodates the body fluid collecting device 1. To 
be concrete, one end 921 of the membrane 92 is held (and 
fixed) between the lid 11 and the internal member 12 placed 
in the lid 11. Therefore, as soon as the lid 11 of the 
case 10 is removed, the membrane 92 peels off from the 
needle accommodating part 2 to open it. 



The sealing member shown in FIG. 6 is the pin 93, 
with its one end 931 fitting into the distal opening 31 of 
the casing 3. FIG. 6 shows the body fluid collecting 
device 1 which has been assembled after sterilization of 
the needle accommodating part 2 with its end closed. 

When the body fluid collecting device 1 is 
accommodated in the case 10, the fitting part 932, which is 
formed at another end of the pin 93, fits into the hole 11a 
which is formed inside the lid 11. 

The lid 11 fits into the case 10 with a larger force 
than the pin 93 fits into the distal opening 31 of the 

-eas-i-ng— 3- The-re-f e-r-e 7 — a-s— soon— a-s— the— 1-id— 1-1— is^emo-ve^-, — the 

pin 93 releases itself from the needle accommodating part 2 
to open it. 

The body fluid collecting device 1 mentioned above 
assumes approximately a rectangular solid as shown in FIGS. 
1 and 2. Therefore, it does not roll about on the table 
before and after its use, and there is no possibility of 
blood being scattered after blood collection. 

When the body fluid collecting device 1 is mounted on 
the component measuring apparatus 100, its distal end, 
projects from the apparatus 100 as shown in FIG. 10. To 
use it, the distal end of the guide 7 is brought into 
contact with the surface (skin) of the fingertip F and then 
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the sticking needle 4 sticks the surface of the fingertip F. 
The body fluid collecting device 1 used in this manner 
permits the user to establish the reference position that 
regulates the depth the sticking needle 4 reaches when it 
sticks into the fingertip F (or the length over which the 
needle body 41 projects) . By using the distal end of the 
body fluid . collecting device 1 as the reference position in 
this manner, it is possible to ensure uniform sticking into 
the fingertip F by the sticking needle 4. The foregoing 
structure permits the sticking needle 4 to stick the 
fingertip F in the neighborhood of the guide 7. Thus the 

-g irrde—T— cap tu-r e s— bio o d— a d-v a n-t-a g e o u-si-y^ 

In addition, since the body fluid collecting device 1 
has the sticking needle 4 and the sensor 5, as mentioned 
above, it is capable of continuous operation: needle 
sticking, blood collection, blood supply to the sensor 5, 
and determination of components. This facilitates easy and 
rapid measurements of blood glucose level. Moreover, the 
component measuring apparatus 100 merely needs simple 
preparatory operation, and this facilitates periodic use or 
repeated use. The body fluid collecting device 1 mentioned 
above is suitable for measurements of blood glucose level 
by the patient oneself. It is simple in structure, 
inexpensive, and suitable for mass production. A 
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description is given below of the method for using the body 
fluid collecting device 1 mounted on the component 
measuring apparatus 100. 

[1] First, the body fluid collecting device 1 is 
mounted on (inserted into) the mounting part 530 of the 
housing 500 through the opening 212 of the casing 210, so 
that the fitting part 421 of the sticking needle 4 fits on 
the needle holder 411. 

The body fluid collecting device 1 is pushed further 
toward the proximal end, so that the plunger 410 is moved 
toward the proximal end against the urging force of the 

-eei-1— s-pori-ng— 4-ZQ-. tn-^fefe-e— ; tn-i-tia-1— state 7 — a— pa-r-^-i-n— the 

vicinity of the vertex of the locking part 413 is kept in 
contact with the inside of the housing 500 by the elastic 
force of the elastic piece 412. As soon as the locking 
part 413 reaches the position of the opening 570, it 
projects into the opening 570, as shown in FIG. 10. In 
this state, the locking part 413 is caught by the edge of 
the opening 570 even after the removal of force to press 
the plunger 410 toward the proximal end by the body fluid 
collecting device 1. Thus, the plunger 410 is kept from 
moving toward the distal end. In this state, the coil 
spring 420 is compressed. Now, the procedure for sticking 
and blood collection by the sticking means 400 is ready to 



start . 

In this stage, the contact points 731 and 732 of the 
measuring means 700 advance into the notch 622 of the 
sensor holder 6, so that they come into contact with the 
electrodes 52a and 52b of the sensor 5, respectively. In 
this way the sensor 5 is electrically connected to the 
measuring means 700. 

[2] Then, the power switch (not shown) is turned on, 
so that the component measuring apparatus 100 is activated 
for measuring operation. 

[3] The patient presses his fingertip F against the 
-d-i-s-ta-^end— of— t-he— g-u-i-de-— 7 — (-e-i^trhe— d-i-s-ta-1— end^-:^t^e-b>od-y-— 
fluid collecting device 1), as shown in FIG. 10. While 
keeping this state, the patient depresses the control 
button 222 to activate the component measuring apparatus 
100. 

With the control button 222 depressed, the unlocking 
part 223 moves in the direction of arrow as shown in FIG. 
10. It comes into contact with the locking part 413 and 
depresses it back into the internal space 520 of the 
housing 500. Thus, the locking part 413 is disengaged, and 
the plunger 410 is moved toward the distal end by the 
elastic force of the coil spring 420 (which has been 
compressed) . The movement of the plunger 410 toward the 
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distal end causes the sticking needle 4 to move toward the 
distal end, so that the needle point of the needle body 41 
pierces the membrane 91, passes through the distal opening 
31, projects from the distal end of the body fluid 
collecting device 1, and sticks into the skin of the 
fingertip F. 

After that the coil spring 430 pushes back the 
plunger 410 toward the proximal end. The plunger 410 
reciprocates (or repeatedly moves toward the distal end and 
toward the proximal) due to elastic force applied by the 
coil springs 420 and 430. It eventually comes to rest at a 

pos-i-t-i-on— where- the— fo-ree— of— t-he— eeil—sp-3?-i-ng— 4-2-0— ba-l-a-n^e-s 

with that of the coil spring 430. In this stage, the 
needle point of the needle body 41 is accommodated in the 
body fluid collecting device 1. In other words, the body 
fluid collecting device 1 is so designed as to prevent the 
needle point of the needle body 41 from projecting from its 
distal end while it is not in use. Thus, it is quite safe 
to use without possibility of inadvertent injury and 
infection to the skin. 

[4] The component measuring apparatus 100, with the 
body fluid collecting device 1 mounted thereon, is placed 
on a desk temporarily. Using his fingers, the patient 
kneads that part of the fingertip F which has been stuck by 



the sticking needle 4 so as to assist bleeding. 

This step, however, may be omitted unless it is 
necessary . 

[5] Holding the component measuring apparatus 100 
again, the patient brings the guide 7 of the body fluid 
collecting device 1 into contact with the blood forming a 
small drop at that part of the fingertip where the needle 
has been stuck in the step [4] mentioned above. 

In this step, the guide 7 introduces the blood into 
the opening (inlet) 631 of the blood duct 63. The blood 
passes through the blood duct 63 and reaches the measuring 
-pa-r-t 5 1 o-f— fch e— s e n-s o-:r— 5— duetto— eapl-jr-la-ry— phenomenon-, 

In the measuring part 51, glucose in the blood reacts 
with the reagents, thereby generating electric current in 
proportion to the amount of glucose. 

[6] The control means 111 measures, with the measuring 
means 700, the change in current from the sensor 5 and 
performs arithmetic operations according to the thus 
obtained data. After temperature and hematocrit 
corrections, it determines the blood glucose level. 

The thus calculated blood glucose level is displayed 
on the display unit 112, so that the patient can know his 
own blood glucose level. 

The foregoing procedure makes it possible to rapidly 



and surely collect blood necessary and sufficient for 
measurement and to accurately determine the blood glucose 
level (or the amount of a specific component in blood) with 
a less amount of blood. 
<<Second Embodiment>> 

The second embodiment of the present invention covers 
another body fluid collecting device which is integral with 
the sticking needle. 

FIG. 7 is a longitudinal sectional view showing the 
distal end of the body fluid collecting device in the 
second embodiment of the present invention. Incidentally, 

-the— foiiow-i-ng— eofw-efvt=±en-s— - a^e— adopted- — P^ox-ima-1— end— and— 

'"distal end" represent respectively the right side and the 
left side in FIG. 7. 

The following describes the difference between the 
body fluid collecting device 1 in the second embodiment 
(shown in FIG. 7) and that in the first embodiment, without 
describing those items common to them. 

The body fluid collecting device 1 in the second 
embodiment is identical with that in the first embodiment 
except that the guide 7 differs in shape. 

In the second embodiment, the guide 7 consists of a 
capillary tube 72 having an internal space 721 
communicating with the blood duct 63. The distal end of 



the guide 7 serves as a reference for contact with blood. 
It facilitate the step [5] mentioned above, while surely 
preventing the loss of blood which otherwise would occur 
because blood adheres to other parts than the guide 7 when 
the distal end of the guide 7 is brought into contact with 
the blood drop at the sticking point. 

At the distal end of the capillary tube 72 is formed 
a groove 722 communicating with the internal space 721 
(blood duct 63) . The groove shown in FIG. 7 is a straight 
one extending in the radial direction of the capillary tube 
72, and its both ends are open to the external periphery of 
-t-he— cap-i-3r-l-a-ry— "bub c 72 - 

The groove 722 prevents the internal space 721 of the 
capillary tube 72 (blood duct 63) from being clogged when 
the distal end of the capillary tube 72 (guide 7) is 
brought into contact with the skin of the fingertip F for 
blood collection, thereby ensuring the passage of blood and 
the smooth supply of blood to the blood measuring part 51. 

The depth of the groove 722 varies depending on the 
surface state of the fingertip F without specific 
restrictions. However, it is usually no smaller than 0.1 
mm, preferably from 0.2 to 1.8 mm. With an excessively 
shallow depth, the groove 722 will not permit blood to pass 
sufficiently through the internal space 721 when the distal 



end of the guide is strongly pressed against the skin of 
the fingertip F. 

The groove 722 is not restricted in shape, number, 
and arrangement to the shown one. It may be constructed in 
such a way that when the distal end of the capillary tube 
72 is brought into contact with the skin of the fingertip F, 
part of it remains free. In other words, more than one 
groove 722 (in an X-shaped pattern) radiating from the 
central axis of the capillary tube may be formed. 

The body fluid collecting device constructed in this 
manner produces the same effect as that in the first 
embodiments 

Although the invention has been described in its 
preferred form (body fluid collecting devices illustrated 
above), it is to be understood that the invention is not 
limited to such specific embodiments but each constituent 
will be replaced by any one which produces the same effect. 
It goes without saying that the body fluid collecting 
device according to the present invention will fully 
produce its effect even though it is not provided with the 
sticking needle or the needle accommodating part. 

To be concrete, the sticking needle used for the body 
fluid collecting device of the present invention may be 
replaced by another one (such as a syringe) for blood 



collection. Even in such a case, the present body fluid 
collecting device has the first supporter 81 and the second 
supporter 82 (which is closer to the proximal end than the 
first supporter 81) such that they form a non-contact space 
64 between them in which the surface of the sensor 5 is 
substantially not in contact with the inside of the sensor 
holder 6, and the volume of the non-contact space 64 is 
larger than that of the space demarcated by the first 
supporter 81. Therefore, the blood reaches the first 
supporter 81 but does not move further toward the proximal 
end. Thus, the collected blood is retained in the first 

-s-upp o r t or— 8-1— a^ d— ^h en- s-upp-M-e d-^o^th e— me a-s-u-r->ng— p a- r t 5 -1 

efficiently without any loss. This makes it possible to 
reduce the amount of blood to be collected. 

In the one provided with the guide 7 and the blood 
duct 63, blood passes through the blood duct 63 due to 
capillary phenomenon and efficiently reaches the measuring 
part 51 which is aslant with respect to the lengthwise 
direction of the blood duct 63. This makes it possible to 
reduce the amount of blood to be collected. 

According to the present invention, two or more 
constructions in the above-mentioned embodiments may be 
properly combined with each other. 

The embodiments mentioned above are designed on the 



assumption that the body fluid to be collected is blood. 
However, the body fluid to be collected is not limited to 
blood. The body fluid may include urine, sweat, lymph, 
spinal fluid, bile, and saliva. 

In addition, the embodiments mentioned above are 
designed on the assumption that the component to be 
determined is glucose (blood glucose level) . However, the 
component for measurement is not limited to glucose; it 
includes, for example, alcohols, sugars, cholesterol, 
lactic acid, vitamins, hemoglobin, uric acid, creatinine, 
proteins, and inorganic ions (such as sodium) . 

Tire — rea gen t i n — ^ the— s e-rre 03?— eoivta-ifi-s— an— eaadejpeetoefeas^ — 

which may be selected from alcohol oxidase, alcohol 
dehydrogenase, galactose oxidase, fructose dehydrogenase, 
cholesterol oxidase, cholesterol dehydrogenase, lactic acid 
oxidase, lactic acid dehydrogenase, ascorbic acid oxidase, 
bilirubin oxidase, and xanthine oxidase. 

In the above-mentioned embodiments, the sensor is 
intended to determine the amount of specific components. 
However, it may also be intended for qualitative and/or 
quantitative analysis of specific components. 

The sensor should preferably be so designed as to 
carry out analysis electrically by means of the above- 
mentioned reagents. However, analysis with an optical or 



any other means may also be adopted. 

INDUSTRIAL APPLICABILITY 

As mentioned above, the present invention produces 
the following effects. 

The body fluid collecting device permits the user to 
collect body fluid easily and detects specific components 
in body fluid with a small amount of sample. 

The body fluid collecting device is easy to assemble 
and is capable of easily controlling the depth of sticking. 
Moreover, it surely detects prescribed components in body 
-f-tui-d-, 

The body fluid collecting device is provided with a 
sticking needle so that it can perform in succession 
sticking, body fluid collection, supply of body fluid to 
the sensor, and detection of prescribed components. 
Therefore, it can easily and rapidly detect prescribed 
components. It can be easily made ready for use, which is 
advantageous for periodic use and repeated use. 

The body fluid collecting device prevents inadvertent 
accidents, such as sticking twice the skin of the fingertip, 
and hence it is safe to use. 

Therefore, the body fluid collecting device according 
to the present invention is suitable for determination of 
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blood glucose level by the patient himself. It is simple 
in structure, inexpensive, and suitable for mass producti 
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